As emphasized by Uotila (1964) , medical interest in the stomatognathic system of patients with rheumatoid arthritis has been mainly concerned with the theories of focal infection. In recent years these concepts have become less commonly accepted and the interest accordingly reduced. However, the temporomandibular joints may be considered amongst the more important of the body and a practical clinical consideration of their reaction to systemic disease is an obvious requirement.
The knowledge that rheumatoid arthritis affects the temporomandibular joint has been on record for a number of years, but the reported incidence of manifestations in this joint vary greatly in the literature (Table I ). The majority of previous studies have dealt with relatively small numbers of patients. The present study was designed as a survey of an unselected group of patients with confirmed rheumatoid arthritis to determine the frequency and characteristics of lesions of the temporomandibular joint.
Comparison has been made with control groups to evaluate the possible clinical significance of the findings, and with patients complaining of the *The substance of this article was reported to the Heberden Society on November 12, 1965. "temporo-mandibular joint pain-dysfunction syndrome" as previously investigated and described (Franks, 1964) .
Method
The hundred unselected patients in this study were attending the day clinic at the Arthur Stanley Institute for Rheumatic Diseases, London, and had been confirmed as cases of rheumatoid arthritis. After an interview to a standard questionaire, the temporomandibular joints and their environment, which includes the oral cavity, were examined by the author. Assessment of the general index of rheumatoid arthritis was undertaken by a rheumatologist (Dr. B. Watkin).
Radiological assessment was made by standard lateral oblique film. Where doubt existed, that is there was positive clinical evidence but negative radiological findings, tomograms were taken of the temporomandibular joints.
When the age-sex distribution of the patients was known-at the termination of the study-three control groups of 100 randomly selected patients were formed matched for age and sex with the rheumatoid group.
Control Group "A"-a hundred selected from 590 non-regular attenders for dental treatment (i.e. less than twice a year). Control Group "B"-a hundred selected from 326 regular dental patients.
Control Group "C" a hundred selected from 900 patients who attended the author's temporomandibular joint clinic with an acquired abnormality classified as "temporomandibular joint pain-dysfunction syndrome". This is a non-destructive abnormality of function mainly concerned with the masticatory muscles (Franks, 1965) .
The data were analysed for degrees of significance using the x2 test.
Results

Age-Sex Distribution
The male : female ratio of the patients examined was just under 1 : 3. The age range of both sexes was comparable (Fig. 1) 
Oral Health
This was almost uniformly poor, 86 per cent. being dentally unfit.
Only six of the patients attended for regular dental treatment, so that as a group they are directly comparable, in terms of dental health, with Control series A.
However only 51 per cent. of the rheumatoid patients had some natural teeth, and this causes hesitation in comparisons with the control groups in which the proportion was much higher. Particularly is this so if we attempt to consider the possible changes in temporomandibular joint function brought about by partial loss of natural teeth.
However, if one takes this group of 51 per cent. with natural teeth and examines, those within it who have temporomandibular joints affected by rheumatism, one finds ninety per cent. with unreplaced missing teeth with an average of eight missing and that this is not significantly different from the control series A (Table V) .
Further, if we consider unbalanced tooth lossbetween the two sides of the mouth, the x2 test again shows no significant difference between the rheumatoid group and Control A. In addition, 57 per cent. of those with natural teeth (i.e. 25 of the 44 rheumatoid patients) had some radiological change, compared with 55 per cent. of those with full dentures (i.e. 23 of the 42 rheumatoid patients with full dentures)-no significant difference. In view of these findings, it was thought justified-in this investigation-to consider the patients with natural and artificial teeth together.
Previous studies of temporomandibular joint disorders at the Institute of Dental Surgery have indicated (Franks, 1967) the apparent aetiological importance of certain functional habits-particularly that associated with unilateral chewing. The importance of this factor appears to be underlined yet again in the disorder under current investigation (Table VI) . Here the incidence of the habit amongst the rheumatoid patients with temporomandibular involvement shows a significant relationship. Radiological Findings Changes appear to occur first in the anterior margin of the condyle (Fig. 2) . Progressively the destruction causes the condyle to resemble the "sharpened pencil deformity" of the phalanges (Fig.  3) (Simon, 1965) . Uotila (1964) suggested its likeness to "the mouth-piece of the flute". In the most severe manifestation the condyle is completely obliterated (Fig. 4) , but function may still remain satisfactory; the patient illustrated in Fig. 4 Haemoglobin averages (at least five per patient) showed a significantly higher incidence of temporomandibular joint involvement amongst those with a reduced haemoglobin level (Table X) . The age-sex distribution of the patients under discussion agrees closely with the average patterns associated with the complaint in the general population (Kellgren, Lawrence, and Aitken-Swan, 1953) , so that there is some justification for drawing general conclusions from the results.
Previously published work (Table I) has shown a varying incidence of rheumatoid temporomandibular joints. The study of Blackwood (1963) is of especial importance because it is based on autopsy findings, seven of his cases of rheumatoid arthritis demonstrated temporomandibular joint changes, and although the group is small his results are the most objective.
A question which requires further evaluation is whether the incidence of temporomandibular joint disorder is increasing. A comparable suggestion has been made for the hip joint (Edstrom, 1961) , the explanation being based on an osteoporosis following the use of steroids and the resultant abuse of damaged joints freed from pain.
In dealing with disease of the temporomandibular joint, it is important to be aware of the diagnostic problems associated with it (Franks, 1964) and the almost epidemic nature of non-destructive temporomandibular joint dysfunction (Table III) Crepitus appears to be of considerable significance, when it is present irreversible degenerative change is likely to have taken place, but structural change may occur without crepitus-a result, perhaps, of remodelling of the articular surfaces without cartilage loss and fragmentation. Table VIII suggests that involvement of the temporomandibular joint by rheumatoid arthritis is not an index of the severity of the systemic manifestations.
Since this paper was presented to the Heberden Society in 1965, rheumatoid arthritis of the temporomandibular joint has been discussed by Marbach and Spiera (1967) in a resume of two cases which includes general conclusions that cannot be supported. For example, they suggest that in rheumatoid arthritis there is a considerable reduction in the amount of possible condyle movement during mouth opening. Table XI clearly shows that there is only a slight reduction in the amount of opening (as measured between maxillary and mandibular incisors) and mandibular condyle movement which is of little significance. Functional Aspects Amongst the unique characteristics of the temporomandibular joints is the fact that the joint at each end of the mandible is one half of a functional unit. One joint cannot operate independently and therefore any alteration in the activity of one side will affect the other. Clearly a unilateral chewing habit constitutes an uneven distribution of function between the right and left joints. Previous work (Franks, 1967) has indicated that such a habit is of considerable importance in the aetiology of temporomandibular joint pain-dysfunction. The significant incidence of abnormal jaw function amongst rheu matoid patients is striking.
It would be legitimate to ask which came first, the deranged activity or the joint disease. The results indicate that the patient's awareness of a temporomandibular joint disorder (i.e. history) was not significant in relation to the incidence of radiological change. Furthermore it was found that the average joint movement measured as maximal mouth opening without pain in the rheumatoid patients was reduced but not significantly (Table  XI) . This would suggest that the functional effect of rheumatoid arthritis on the joint was not significant and that the significant incidence of unilateral chewing was not a result of the joint changes but more probably a precursor.
Summary
The examination of 100 patients with rheumatoid arthritis has shown that the temporomandibular joint can become involved at varying stages of the natural history of the disease, and that such signs and symptoms are much more common than previous work has suggested. The more severe the manifestations of the general complaint, the more commonly are the temporomandibular joints involved; however, the involvement of these joints is not itself an index of the severity of the systemic manifestations. Bywaters (1962) 
